Structure-function relationship in Escherichia coli initiation factors. Biochemical and biophysical characterization of the interaction between IF-2 and guanosine nucleotides.
Equilibrium dialysis and protection from heat inactivation and proteolysis show that initiation factor 2 (IF-2) interacts not only with GTP but also with GDP and that its conformation is changed upon binding of either nucleotide. The apparent Ka (at 25 degrees C) for the IF-2 X GDP and IF-2 X GTP complexes was 8.0 X 10(4) and 7.0 X 10(3) M(-1), respectively. The lower affinity for GTP is associated with a more negative delta S0. The interaction, monitored by 1HNMR spectroscopy, is characterized by fast exchange and results in line broadening and downfield shift of the purine C-8 and ribose C-1' protons of GTP as well as of the beta, gamma-methylene protons of (beta-gamma-methylene)guanosine 5'-triphosphate. The interaction of guanosine nucleotides with IF-2 requires an H bond donor (or acceptor) group at position C-2 of the purine and involves the beta- and/or gamma-phosphate of the nucleotide while the ribose 2'-OH group or the integrity of the furan ring are less critical. IF-2 binds to ribosomal particles with decreasing affinity: 30 S greater than 70 S greater than 50 S. GTP and GDP have no effect on the binding to 70 S. GTP stimulates the binding to the 30 S and depresses somewhat the binding to the 50 S subunits; GDP has the opposite effect. These results seem to rule out that the release of IF 2 from 70 S is due to a "GDP-conformation" of the factor incompatible with its permanence on the ribosome. The rate and the extent of 30 S initiation complex formation are approximately 2-fold higher with IF-2 X GTP than with IF-2 alone. At low concentrations of IF-2 and 30 S subunits, GDP inhibits this reaction, acting as a strong competitive inhibitor of GTP (Ki = 1.25 X 10(-5)m) and preventing IF-2 from binding to the ribosomal subunit.